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Box No. I Basis of the report 



1. With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 

|~1 This report is based on translations from the original language into the following language _ 

which is language of a translation furnished for the purpose of: 

[ | international search (under Rules 12.3 and 23.1(b)) 

| | publication of the international application (under Rule 12.4) 

[ | international preliminary examination (under Rules 55.2 and/or 55.3) 



2. With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation tinder Article 14 are referred to in this report as originally filed 
and are not annexed to this report): 

| | The international application as originally filed/furnished 
the description: 

i .38 , as originally filed/furnished 

pages _____ ~ 9 



pages* 



the claims: 



pages 
pages* 



pages* 



the drawings: 

pages 

pages* 

pages* 



received by this Authority on 
received by this Authority on 



1-4, 9-35 



5-8, 36-70 



, as originally filed/furnished 
, as amended (together with any statement) under Article 19 
received by this Authority on 18 June 2004(18.06.2004) 
received by this Authority on 



1/12, 12/12 



, as originally filed/furnished 



received by this Authority on 
received by this Authority on 



| | a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 



3- EZ1 The amendments have resulted in the cancellation of: 

| | the description, pages _. 

[~| the claims, Nos. 



| | the drawings, sheets/figs 

| | the sequence listing (specify)'. . 

| | any table(s) related to sequence listing (specify): . 



Ln This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
1 ' made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box 
(Rule 70.2(c)). 

the description, pages . 

the claims, Nos. — 



□ 
□ 

| | the drawings, sheets/figs 

| | the sequence listing (specify): 

I | any table(s) related to sequence listing (specify): . 



* If item 4 applies, some or all of those sheets may be marked "superseded. * 
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Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be industrially 
applicable have not been examined in respect of: 

I"""! the entire international application. 

claims Nos. 36-70 

because: 



□ the said international application, or the said claims Nos. — . . . 
relate to the following subject matter which does not require an international preliminary examination (specify): 



□ 



the description, claims or drawings (indicate particular elements below) or said claims Nos. . 
are so unclear that no meaningful opinion could be formed (specify): 



I — I the claims, or said claims Nos. are so inadequately supported 

I I by the description that no meaningful opinion could be formed. 

|^| no international search report has been established for said claims Nos. _ 36-70 . 



| | the nucleotide and/or amino acid sequence listing does not comply with the standard provided for in Annex C of the 
Administrative Instructions in that: 

the written form has not been furnished 

1 | does not comply with the standard 
the computer readable form Q has not been furnished 

| \ does not comply with the standard 

| | the tables related to the nucleotide and/or amino acid sequence listing, if in computer readable form only, do not comply with 
the technical requirements provided for in Annex C-bis of the Administrative Instructions. 

f~\ see Supplemental Box for further details. 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. Statement 

Novelty (N) 


Claims 


2-35 


YES 




Claims 


1 


NO 


Inventive step (IS) 


Claims 


2-10, 12, 18,20, 23-35 


YES 




Claims 


1,11,13-17,19,21,22 


NO 


Industrial applicability (IA) 


Claims 


1-35 


YES 




Claims 




NO 











2. Citations and explanations (Rule 70.7) 
List of Cited Documents: 

Document 1: WO, 01-69655, A2 (Isis Innovation Ltd.), 20 September, 2001 (20.09.01), full text, & JP, 2003- 
526939, A 

Document 2: US, 5747859, A (Toshiba Corp.), 5 May, 1998 (05.05.98), full text, & JP, 9-128719, A, & US, 
5973334, A 

Document 3: EP, 1 117136, Al (Japan Science and Technology Corp.), 18 July, 2001 (18.07.01), fall text, & JP, 
2001-85763, A, & US, 6456523, Bl, & WO, 01-04970, Al 

Document 4: JP, 1 1-238924, A (Toshiba Corp.), 31 August, 1999 (31.08.99), fall text (Family: none) 
Claim 1 

Document 1 describes a spin transistor having a spin injecting element and a spin filter. With regard to 
the constitution in which spin-polarized carriers are used as hot carriers, see page 9, lines 11-13. Furthermore, 
document 2 describes a spin transistor having (1) an emitter section 10 destined to be a spin injecting section, 
(2) a base section 20 destined to be a spin filter section and (3) a collector section 30. With regard to the 
constitution in which hot carriers are used as spin-polarized carriers, see column 5, line 34 to column 6, line 14. 

Claims 2-10 

None of the documents cited in the ISR describes (1) a spin injector that consists of a first nonmagnetic 
electrode layer, a first ferromagnetic barrier layer and a second nonmagnetic electrode layer, or (2) a spin 
injector and a spin analyzer which consist of a first nonmagnetic electrode layer, a first ferromagnetic barrier 
layer, a second nonmagnetic electrode layer, a second ferromagnetic barrier layer and a third nonmagnetic 
electrode layer. These constitutions are not considered to be obvious to a person skilled in the art either. 

Claim 11 

Document 3 describes that a three-terminal magnetic device is used as a memory cell of a storage circuit, 
It is considered to be obvious for a person skilled in the art to use the spin transistor described in document 1 or 
2 as a memory cell of a storage circuit like this. 

Claim 12 

None of the documents cited in the ISR describes that (1) a second nonmagnetic electrode layer of a spin 
transistor constituting a memory cell is connected with a word line, (2) a third nonmagnetic electrode layer of 
the said transistor is connected with a bit line, (3) the said bit line is connected with a power source through a 
load, and (4) a first nonmagnetic electrode layer of the said transistor is grounded. This constitution is not 
considered to be obvious to a person skilled in the art either. 
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laiml3 

Document 3 describes that a three-terminal magnetic device is used as a memory cell of a storage circuit 
having an information rewrite means and an information read means, and it is considered to be obvious for a 
person skilled in the art to use the spin transistor described in document 1 or 2 as a memory cell of a storage 
circuit like this. 

Claims 14-16 . . 

Document 2 describes that (1) information is stored depending on the relative magnetization directions ot j 
_ free layer and a pin layer, and (2) the said stored information is detected based on the output characteristic 
depending on the relative magnetization directions of the free layer and the pin layer. 

Furthermore, documents 3 and 4 respectively also describe that (1) information is stored depending on 
the relative magnetization directions of a free layer and a pin layer, and (2) the said stored information is 
detected based on the output characteristic depending on the relative magnetization directions of the free layer 
and the pin layer. It is considered to be obvious for a person skilled in the art to apply this technique to the 
invention of document 1. 

Claim 17 . . 

Document 3 describes that (1) a wire for grounding a first electrode structure of a magnetic device 
constituting a memory cell and (2) a wire for connecting with a second electrode structure and a third electrode 
structure are provided. 

Claim 18 

None of the documents cited in the ISR describes that (1) a second wire connected with a second 
electrode structure of a spin transistor constituting a memory cell, (2) an output terminal formed at one end of 
the said second wire, and (3) a fourth wire branching from the said second wire and connected with a power 
ource through a load, are provided. This constitution is not considered to be obvious to a person skilled m the 
art either. 

Claims 19,21 and 22 . . 

Document 3 describes that a word line and a bit line are adequately disposed to rewrite the information ot | 
a memory cell, for using the superimposition of the magnetic fields produced by the currents flowing through 
both the lines (see [0093]). 

Claims 20 and 34 . . . 

None of the documents cited in the ISR describes that at least either a second wire or a third wire is used 
instead of at least either a first another wire or a second another wire. This constitution is not considered to be 
obvious to a person skilled in the art either. 

Claim 23 ^ _ . v 3 . , 

None of the documents cited in the ISR describes that in the case where a first bias is applied to a third 
wire of a spin transistor constituting a memory cell, (1) the load generated between a power source and a first 
wire and (2) the output voltage obtained based on the voltage drop of the said load caused by the current 
flowing through the said spin transistor are used to read information. This constitution is not considered to be 
obvious to a person skilled in the art either. 
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Claims 24-30 and 35 

None of the documents cited in the ISR describes that (1) first wires for grounding (a) spin transistors 
disposed in a matrix and (b) first electrode structures respectively, (2) plural word lines for commonly 
connecting the third electrode structures of the said spin transistors disposed in the column direction, and (3) 
plural bit wires for commonly connecting the second electrode structures of the said spin transistors disposed in 
the row direction, are provided. This constitution is not considered to be obvious to a person skilled in the art 
either. 



None of the documents cited in the ISR describes that (1) a first wire for grounding (a) two spin 
transistors and (b) a first electrode structure common to them, (2) second and third wires connected with the 
second electrode structures of the transistors, and (3) a fourth wire for connecting the third electrode structures 
of the transistors with each other, are provided. This constitution is not considered to be obvious to a person 
skilled in the art either. 



Claims 31-33 
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